Renal and antihypertensive effects of neutral endopeptidase inhibition in transgenic rats with an extra renin gene.
The cardiovascular consequences of neutral endopeptidase (NEP) inhibition with the NEP inhibitor ecadotril were evaluated by determining acute and long-term effects of the compound on hemodynamic, hormonal, renal, and structural parameters in hypertensive transgenic rats harboring a mouse renin gene (TGR (m(Ren2)27) and in normotensive controls (Sprague-Dawley rats, SDR). Acute administration of ecadotril (10 and 30 mg/kg, orally) produced a dose-dependent decrease in systolic blood pressure with a maximal effect of -23 mm Hg between 2 and 4 h after oral administration. The NEP activity in plasma was significantly inhibited and the plasma levels of atrial (ANP) and brain (BNP) natriuretic peptides and their second messenger, cyclic GMP, were distinctly raised after oral administration. In addition, ecadotril (10 and 30 mg/kg, orally) produced a dose-dependent increase in the urinary excretion of sodium and cyclic GMP. These effects were more pronounced in TGR (mRen2)27 than in the normotensive SDR without an activated natriuretic peptide system. In the long-term study, the systolic pressure in control TG (m(Ren2)27) rats increased from 213 +/- 5 to 255 +/- 7 mm Hg, whereas, in animals treated with ecadotril (30 mg/kg, orally twice daily), the blood pressure increased only from 213 +/- 5 to 227 +/- 6 mm Hg during the observation period of 13 weeks. The increases in heart weight and in kidney weight were also delayed. At the end of the study, cyclic GMP was elevated and ANP tended to be higher, whereas plasma renin activity had decreased. These data indicate a beneficial pharmacological profile of neutral endopeptidase inhibition that could prove useful in the treatment of cardiovascular diseases like hypertension.